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The objectives of the stedy are t o  establish capacitor AC characteristics 
and ratings for reliable operation in 861'0spgc8 static irmrtar aad cowerter 
applications and t o  facillterfe miniarnm capacitor Bobme aad Weight selectim 
conSigtent with maxlnmm equipment perfoxmanee and reliability. 

This 
that 8re considered essential. in the selection of static irmerter and collpepterr 
capacitors for space applications, 

was initiated t o  OM capacitor AC data and characteristics 

Gem& Electric*s Specialty Control Departmest in Waynesboro, Virg3ni .a  is 
conduicting t h i s  studyo 

a) Capacitor dissipation factor and capacitance versa8 temperature 
axd f=P==Y* 

b) c m  on of metal7 ised paper polycarbonate-foil, and meta'led 
poQcarbonate capacitor dissipation factors, 

c) Results of a loo0 hour capacitor l i f e  test with 400 cps voltage 
and 8 p c  anibierrt, 



Capacitom being evaluated in t h i s  study are l i m i t e d  t o  those suitable for 
use i n  aerospace s ta t ic  inverters and c o m r t e m  operating in space 
environments. Inverter rating guides used i n  this capacitor study are 
ll5/200 volt, >phase, 400 cps, 0,l to  10.0 kllamtt output with input 
voXage r a g e  fmm 25 t o  16 volts D,C, 

T b  need for  this study sas Mueneed by the stringed requirements imposed 
on capacitors by the operating nature of equip& in space enOlroInne& and 
by the g e d  h e k  09 capacitor AC ckmacteristics and data, 

Heat is generated within commutating and f i l t e r  capacitdrs because the v o l b  
amperdss ipa t ion  factor  products are appreciableo 
the volt-ampre product is less than En fELter capacitors, bat ths caaramxtating 
pulse and rippZe frequencies have larger assipation factors than at the 
fi l ter  capacitor frequency. !lkansfer of tme heat losses within the capaci.tors 
are asually ulaited t o  colldmction across their mounting Surfaces t o  radia- 
cooling on spacecraft, Lack of adequate capacitor AC data and 
characteristics could result i n  might and re l iabi l i ty  penalty factors in 
aerospace static ixverter and converter applications, 

In coamrmtating cspacitom, 

ClbJectives of tb i s  study are t o  obtain capacitor AC data ami charaC4x&btics 
to facilitate proper eapwitos seleetion for aerospace stat ic  inverter & 
comrter applicatiom, 

There are fm (4) p b e s  in this study2 
th& Survey; (2) Conducting Capacitor State-of-theArt Survey; (3) meri- 
mental Testing of Capacitmp andl (4) Cap%eitoP Ehluation and Recormnendations. 

(1) Defining Capacitor State-ofu 

During the first three quarterly report; pegpi6ds, the Capacitor State-of-the- 
Apt Suprrerg was defined atd collclnetedQ Sa@h quantities of metaluaed poly- 
ctxrbollate, poaycarbonate/fofl and metsllirred paper capacitors were promred 
for experhenbal testing, R e m i l t s  of the summy reoealed that  polycaaJpbonate 
dielectric capacitors a m  considered state-efutb=art capacitms. Metallised 
polycarbonate capacitors approach metaXKsed paper capacitors in price, 
weight and vslnms, but t h e  lower dissipation factors may result in significant 
weight and volume advaztages in cePtain AC applications, Analysis of 
cocormtatlng capacitm losses, reported in the 3rdb Quarter* Report, 
Kl.l&rated that capacitor Poeaes, while subjected t o  complex waveforms, may 
be predicted from eapaeitar c ~ t e s p i s t 3 , c s  determined From sinusoidal wave- 
fcwnls, 



This is the fourth Quarter% 
Hay 16,1964 and A u g u s t  16, lx During this period the experfmental 
test- was h progress, 

results of lo00 hoar capacitor m e  test  at 85% with 400 cps voltage. 

I% for the work accomplished betpJeen 

Test results hduded in this reporb are 
C-i-8 apd ParJer faC* Vd.- vers\ls m & U Z %  arad and 



capacitance d Diaspat5on Factor Tests 



R I= 99.7 OHMS. CS=.OIMFD.,GEN.RADIO 

C X =  capacitor under teat  
> 

I 

STD. 1 4 0 9 L  



Photographs of the calorimeter, test e q u i p n t  and calorimeter 
test specfnen naunting were sham in  ths 3rd' Quartarb Report 
ard are sham in Figures 2 and 3 of this report for  convenierm 
%a i;b matier. A calnrimeter callbrstion curve ia 8L80 repeated 
for tb reader i n  Figme C1, 

Calculation of the rate of heat 3npu% is ob- from: 

I*R = Watts = %/kin&, calmheter fluid 

Calculation of the capacitor dissipation f a d o r  is calculated 
from: 

D,F. =Watts where Watts 5 Rate of t a p e  raturs r ise 
Bel- S on rate of 

tupraturs rise 

Care wa8 exercised to minbdse the c a l m h e t m  heat lass rate by 
n m b W A m g  the cal#rimatsr fluid teqeratm-e wit- + 2% of t h e  
C- exfxrml ambient (24 - 26 C with&n the em%sure), - *fie - r f luid within + 2 C of th ambient 
fcnparature was accomplished by raplacem% of t h e  fluid behen 
t-0 

-e bridge nrca8uremarrts a t  29% ambient and up to 10 w 
cycles have been made f o r  eightpfive (85) capacitors and 
correctfon faatom t o  a w i  the bridged dfeeiption factor dLues 
far fifty-five (55) capacitors have been applied, 

Capacitance and dissipation factors of sevarrteen (17) capacitors 
were measured by the impedance bridge over the tmperature range 
up t o  10 ~ d l o c y c h s ,  Correction factors for  e k n  (XL) of these 
capacitors have been obtained, 

Results of Tees i n  25% Ambient 

C O  kll0cyCl.e~ i n  25% ambient with s h o i & a l  voltage wave- 
forn for fif'ty-five (55) capacitors are tabulated in  Tables A-2, 
through A-3 i n  ApparruX A, 

3.03 

e bridge capacitor test data over a frequency range f r o m  

L3.1 % t U e d  Polycarbonate Capacitors 

Table A-2, contains capacitance and percent dissipation factor test 
data f o r  taaarty-five (25) rnetallised polycarbonate capacitors, 







With the exception of capacitors 2B, 2E, 3.4 through 33I li;9ted fi 
Table U, the pement dissipation factor (D,F,%) vcrzms -ncy 
for the eightean (18) capacitors is shown in Fdgnra a. 
Ths Bariatlon ranges frrrm 0,092 t o  LO20 percent, C a p a c i t o r  
IIxI1Bbc)I?s that uere sercclnded fram the dsta prasentation in Figure A2 
vars considamd to bam excass5wly high dissipation factor 
prcmkaps by caaaptvison with th6 remahhg eighteen (U), 
M a c t u r e r s  of ths seven (7) capacitors with the Mgh d i s s i p a  
tion factare a m  bdng advised of these test results aad effort 
wlLlbeznadstodaterrrnne * the cause for the high dissipation 
f&CtOZ’6e 

Tabla A 2  contsfns capacitance and percent dissipation factor 
bst data for fifteen (S) polycsrbaeate/foa capacitors, 

The composite curve in  pigure A3 illugtrates 3.0,s parcent 
cspscitance variation versus frequency and aver- capacitance 
Variation of 2,8 for tha capacitors tabulated in Table 
A=2. 

Dissipstion factor varhtion 
fraqnencs is shapn in Figure & for the capacitors tabulated in 
Table A d ,  

0.05 ta 024 percent versns 

Figure 6 contains the percent dissipation factor up to 50 and 
80 kihcyclcls for capacitor numbers 9B, lQA, and llA. C a p a c i t o r  
xmhr IOA  ha^ the highest dissipation factor of 2.64 percent 
at 60 kilocycles, 
-ed paper capacitor is a b 0  plotted in Figure 6 for  
reference purposes. 

Dissipation factor data  f o r  a 2 m, 400 VDC 



Capacitaace and percent dissipation factor test data for  fifteen 
(15) ms2aU9sed paper capacitors are tabulated i n  T a b l e  A-3, 

Figure A5 illustrates a capacitance variation versus frequency 
of 307 percent and an average capadtame variation of 103 
percent f o r  the capacitors tabulated i n  Table  A-3, 

Dissipation factor variation versus frequency from O , l 9  t o  l.54 
parcent for the capacitors tabulated in Table A-3 is  shaJn in 
Figure A6, 

L3.4 COll lpWU on of Capacitor Tgpe 8 

C on of the average data plotted in Figures 111, 28, 3, 
b y &  6A are presented f o r  convenience to the -der in 
Figures 4 an3 5, From these graphs, one may obsem that the 
dissipation fac tor  for 
= M Y  o m  CParber (1AY as Large as that f o r  metallised paper 
capacitors, Also ths dissipation factor f o r  m e t n l e d  poly- 
carbonate capacitors is apprmdnmtely twcwthirda (2/3) that of 
lllstallised paper capacitors, 

Iacarbonate/foil capacitors is a p p r d -  

Variation of the average percent capacitance variation is less 
than 1,6 percent between the three (3) types of capacitors, 

The dissipation factor for polycsrbonate fi-m is considerably 
sdlbr than f o r  pper dielectrics used i n  capacitors, Homver, 
part of this mstarial advantage may not be rea3ised i9 capacitor 
end connections and conductive elements contribute resistive 
lasses approaching the same order of magnitude as tho dielectric 
mtarial, 

Th8 d5ffereaee in dissipation factors between metallized paper 
aral m e t w e d  polycarbonaLe capacitors would appear t o  be 
&kibuted largely t o  the dielectric matersial advantage 02 
polyeafbonate, The difference in dissipation factors betmen 
mGt.alli.zed polycarbonah and polyeakbonate/foil capacitors 
appear t o  be at-but& t o  capacitor end connections and less 
resistance i n  the t h i c h r  foil, as the capacitor conductive 
ehmnt, than tbe thinneP m e t n ' l e d  conductive element, 
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Although mstn7lssed paper capacitors have larger dissipation 
factom than pslycarbonate capacitors, they exhibit maXLar 
percent capacitance change vepm frequency in 25% dieat;, 
This m d k r  percent ehange of capacitance is believed to be 
attributed t o  a slightly deereasing capauitame characteristic 
with jmma&ng fmqne11cy for imppegnated paper dielectrics if 
it is assumed that the S G E ~ S  5ndmtive e l h s  f r o m  eo-0 
tion methods in the paper andl polycarbonate capacitors are 

Results of Tests Verm Temperature and Freq uency 

capaezltar test dats in ambient temperatures front 
over a a"equcaey ~ange of 0,4 to 10 kflocyclea 

with S i n n S o W  voltage waveform few elavcn (11) capacitors are 
tabulated in Tables A& tbrough A& fn ApPenarX A. 

1.4.1 z3etaxued Po- te  Capacitors 

Table A 4  contains capacitance and dissipation factor test data 
fur five (5 )  metallisad po3ycarbogate capacitors. A Variation of 

verm frequency and temperatme, for the cerpadtops l isted in 
Table a, is  aharnn in Fi- A?, With the exception of captwitor 
numbers 2E an8 3Ds a VBp3atlon from 0,Og to l ,23 papcent dissipation 
factor versus freqnency and tempemtum is shown in Figure A 8  for 

dissipat5on factor data for  capadtor mnuber 2E f r o m  FQpm A8 was 
done because the dbs5pation factor pereent in 
cori&&kP& to be aibrnmally Mgh and a flusction of either eon6truc- 
tion techniques or material other  than metallfied polyearbonate 
fipnb Sindlapfv ,  data f o r  capac5tor number 3D was excluded from 
Ffsure A8, because the high dissipation factor mey be a function 
of csnsfrmetion teehniquQs, 

2,O fO + L,6 -OX& e-i-8 Mmri~ed to 25% m~ 

f .  tb 2?emmm& cap5ata-s U&&d h TSbh A.&, m h i G i i  e2 tb 

ambient ma 

Variation of a 2,$ ts .E. o,,& percent capacitance for the thee 
(3) capmftops l i s t e d  5n Table A-5 is illustrated fn Figure A9, 
With the emlusbn of' dljlea$patfon factor test  data for capacitor 
rnmiber %W, a var5atTon f r o m  0,Og to 0,275 percent dissipation 
factor for %he other two (2) eqacftors in Table A& 5s Ulxurtmted 
hi Figupe Aloe EmSnslian of the  dbsipation factor data for 



1.1.3 

capacitor number lQcL f’ram FLgure A10 waa doxra becanse of the 
reLsfialy high percent dissipation factor in - 55% anibiart 
that mey be a fuaction of construction techrdque or material 
OthtF than the dielac*, 

EaGtalllaed Papar Capacitors 

Capacitance and dfssipation factor t e s t  data far three (3) 
metdllised pspcr capacitors are tabulated i n  Table A-6. 

Parc& capacitance variation from = 13,s t o  + 3,O percent 
referenced to 25% pa lues  f o r  thb capacitors listad i n  Table 
aa6 iS i l lastPattd i n  Figure All, 
variation from 0,175 t o  l.44 percent for th6 capacitors -ted 
in Table A=& with the exception of capacitor xnmiber 8A, 18 
3Jhstrated in Figme A l 2 ,  bclusian of the percent dissipation 
factor data for capacitor xnniber 8A Arm! Flgure Al2 uas for 
ths 8zme reaElon far the axclusion of data far capacitor m&or 
1OA in paragraph 1&,2 above. 

Percant dissipation factar 

C- n of C a p a c i t a r  Type 8 

Comparison of t h b  dissipation factor data plotted in Figures A8 
tkough A12 stre psssltcd in Figure 7 to iflnntrstr, ths differsacas 
of the *ea (3) t p s  of capadtars tested i n  th3s study. 
caparison with mtalli%ed paper capacitors, polyca,rbonate/fo91 
capacitors have d%s:pstlon faetws of a p p x & i a t e ~  ~ z ~ ~ ~ h a % h  
(l/lr) and r n c t a ~ ~ ~ t x ~  polycarbonate capacitors h a ~ e  values 
a p p m ~ t e l y  one half (1/2) t o  two-tMrds (2/3), 

In 

The capacitor d i s s i p t i o n  factor data i n  Figure 7 &FC based on: 

A) Polparbonate/foU - !Chree cagacitors from 2 mamf&cturers 
B) l&taU.s& Ps-arbonate - Two capacitors From 2 mrurnfactuzwrs 
c )  m e d  Paper 0 TW capacitars fra 1 nrarrufacturer 

These cspacitor dissipation characteristics plotted i n  Figure 7 are 
considmod t o  be typical for the capadtar types indicated becanse 
25% &Lent data for a mer number of sindlar capacitors mad 
fn Tables Al through A3 exh3bi.t rehthrely small variation of 
dissipat%on factors between manufacturers except those capacitars 
prov%ously mentionad i n  paragraphs 10kel, L4,2 and 1h03 erbave, 





A tabulation of tb tubular capacitor shes and weights by tspS 
is presented in T a b l s  I, 
tb average vlolmns/crrrJscitanca of m~tallloed pombonate to 
mdalllssd pspesr capacitors is 116 parcdlrt and s 9 m l l y  ths 
rat io  for tb 200 VDC rat- is 138 percent, 
inerwse i n  volUme/capacitance ra t io  ~ v r m  the 400 VJX t o  the 
200 VIE ratings may be at t r ibdad t o  a minbmnn p0lycarbonSt;a 
f i l m  t h i c b s  Ilari tation, 

In the 400 VM: ratings, the ratfa of 

T h i s  22 parcont 

Thb volune/capacitame ratio between polycarbonate foil and 
metallised paper capaciturs b 2 5 0  percent for  the I 00 VM: 
r a t b g s  ani 450 percent for the 200 ratings, Fran these 
large ratios, it appears that the foil thickness may a-h 
tb pOmabOnste f* th2E-8, 

2.0 Capacitor Life T e s t  

A t o t a l  of fifty (50) capacitors were sutbjected t o  an abbreviated 
=e test of i m  imurs in 85% d i e & ,  '~"hig tast waa c o i x ~ ~ ~ t a d  
to dctsmim if the capacitors could withstand AG peak voltages 
equivalerrb t o  th6 M: voltage ratings with t h e  exception of Ix: 
voltage ratings above corona starting voltage regian. 

-.* 

202 Description of Test 

Th6 fifty (50) capacitors (33 m e e d  polycarbonate, 12 
polycasbonate/foil and 5 metn.l7sed paper capacitors) wure EouIztcd 
on the innsr of a sealed aluraixm box, shaJn in FigPrs 80 
The d a c e  of the al- box was maintained at a temperature 
of 85 + 3% for the duration of ths life test, Figure 9 shows 
t b  m c a t f n g  Whts that are in  para71 wlth the fuses in  eaeh 
cspscitm circuit i X L . & e d  in the ekntary  diagram in Figure 
Bl in Appendix Bo 

T h s  rstlfae of the fmes in  series with the capacitors were s e W e d  
t o  be apprax5mitely three (39 times the rated capacitor currente 
Detection of a shorted capacitor d x r h g  the test was revealed by 
th irad icab~ IigM that was on, indioating the fuse had open 
c.lreatsd, 





FIGURE 8 I-huntiw of L i t e  Test Capacitors 



A 

FIGURE 9 Life Test  Yonitorin? Eauiyment 



2.3 

Capacitors t l w t  
would have been detected when capacitance and CIiSsipation factor 
&&a mrc takEn at  the corsclusioc of tihe test. 

have failed in an open circuit mode only 

Resrxkts of 'kst 

There were +,Mrteen (13) capacitors tht fa i led  during t h e  l i fe  
+Jest, Tlao Qpes that failed by devebpinff short circuits were: . 

Capacitors 20, 21, 23 and 30 b Figure 2.3 dcvelaped short; ciretxits 
upon app'llcation of pomre 



The capacitors that failed &ring t h i s  test  wme from one (1) 
capacitor xuannf&urero The fifty (SO) capacitors subjected to  
thisUfetestwerochtamed from s h  (6) capacitor mmmlpactmers, 
Capacitora that developed short circuits during tfils llfe test  
a m  being ret- t o  the capacitor mannfacturer for determina- 
tion for cause of fa,iltm, 

letion of this st has beon reschbdulsd from August 16, C3 19 t o O c t o ~ l 6 , l  3 topennitamZysis9adrepartingof 
reas0135 for lacge dissipation factor vcllrfation vez-tms freqrsency 
and tcanparatrzra, dotemhation of causes for capacitor failure 
in lif'e test and to co~@rrf.n crrlorigaater testing of largar 3 aad 
5 rniffafarsd capaeiturs t o  obtain correction factors for bridge 
dats, 

coaclusio~ 

Reduction of' cowrutating capacitor 'heating will be schiaved if 
the eqaipwrent designer can reduce or e l b h a t e  high frequencjles 
from be- impressed on the capacitor because the dissipation 
factor incpeasaa rapidly d t h  frequency above 10 rcilaeycles as 
mustrated fn Figure 6. 

S h e  and weight Xim5tations for  capacitor rat- of 10 dm- 
farards or larger may be imposed by heat generation arid transfm 
%n same app%ieatlons, lW&I.isad polycar?.mate capacitors, that 
-it smaller dbsripation factors than mtallired psper, 
offer appreciable s5se and weigkrt adpkntages in the voltage range 
of 200 to  250 mb%s for the fa- reasom:: 





Contract Distribution L i s t  

N a t i o n a l  Aeroarnrtics Space A d m i n i s t r a t i o n  
Lewis Research C a t e r  
21ooO Broo2pa3.k Road 

Attn: B, I;ubars2gr PIS 500-201 (1) 
R. L, Cmmings ~00-201 (I) 

J, E, Dilley 143 S00-309 (1) 
George I7-i lE 5.5 (I) 

C, S, Corcoran, Jr. IS 500-202, (1) 
E, A, Kmtnik?!S 500-2@1 (1) 

F, Gourash1.S ~ O O a O l .  (3)  
R, D, ShattuckTB 2L5 (1) 
Dorot% P b M ,  Libra-- iE 3-7 (2) 
A l i c e  Di fl, R e p o r t  Control Office 1% 5-5 (1) 

C l m l a n d ,  obi0 (44l35) 

Is, TO Eit lusial  77-1 (1) 

v, R, -km IB 500-203 (I} 
J. P. Qnittor 3s 500.1~9 (1) 

A, Go I%= fB 77-1 (1) 

it!ationdi Aeronautics & Space Adminilstration 
C-odclard Space IYLght Center 
Greenbelt, E.iargland 
Attn: P, C, Yagerhofer (1) 

carleton (1) 



-2- 

Naval  R e s e a r c h  Labora to ry  
Washington 25, D. C. 
Attn: B. J. Wilson (Code 5230) (1) 

Bureau  of Naval  Weapons 
Depar tmen t  of the  Navy 
Warhington 25, D. C. 
Attn: W. T. Beatson (Code RAEE-52) (1) 

Milton Knight (Code RAEE-511) (1) 

Jet Pro pul s ion  Lab or at o r y 
4800 Oak Brove  Dr ive  
Pasadena ,  Cal i forn ia  
Attn: G. E. Sweetnam (1) 

Diamond Ordnance  Fuze  L a b o r a t o r i e s  
Connect icut  Avenue 8z Van N e s s  Street, N. W. 
Washington, D. C. 
Attn: R. B. Goodrich ( B r a n c h  940) (1) 

U. S. A r m y  R e s e a r c h  & Development L a b o r a t o r y  
Ene rgy  Convers ion  Branch  
Fort Monmouth, New J e r s e y  
Attn: H. J. Byrnes  (SIGRA/SL-PSP) (1) 

E n g i n e e r s  R e s e a r c h  & Development  Labora to ry  
E l e c t r i c a l  Power  Branch  
Fort BeIvoir ,  Virginia  
Attn: Ralph E. Hopkins (1) 

Aeronaut ica l  Sys t ems  Division 
Wr igh t -Pa t t e r son  A i r  F o r c e  Base 
Dayton, Ohio 
Attn: Capt.  W .  E. Dudley - A S R M F P - 3  (1) 

Univers i ty  of Pennsylvania  
Power  Information Cen te r  
Moore  School Building 
200 Soutn 33rd S t r e e t  
Phi ladelphia  4 ,  Pennsylvania  (I) 

Duke Univers i ty  
Col lege of Engineer ing 
Depar tmen t  of Elec t r i ca l  Engineer ing  
Durham, North  Caro l ina  
Attn: T. G. Wilson (1) 



- 3- 

National  Aeronau t i c s  & Space Admin i s t r a t ion  
Scient i f ic  and Techn ica l  Informat ion  F a c i l i t y  
Box 5700 
Betheeda 14, Maryland  
Attn: NASA Represen ta t ive  (6 cop ie s  4 2 repro.)  

A i R e s e a r c h  Divis ion 
Ga r re tt C or po r a t ion 
Cleve land  Office 
20545  C e n t e r  Ridge Road 
Cleveland 16, Ohio 
At tn :  W. K. T h o r s o n  

We s t inghouse  E l e c t r i c  Corpora t ion  
A e r o s p a c e  E l e c t r i c a l  Division 
Lima, Ohio 
Attn: A n d r e s s  Kern ick  (1) 

G. M .  Defense R e s e a r c h  Lab 
G e n e r a l  Moto r s  Corpora t ion  
Sant  a B a r b a r a  , Cal i fo rn ia  
Attn: T .  M. C o r r y  (1) 

The M a r t i n  Company 
B a l t i m o r e ,  Maryland  
Attn: Mike Monaco MS 3017 (1) 

G e n e r a l  E l e c t r i c  Company 
Spec ia l ty  Con t ro l  Dept. 
Waynesboro ,  Vi rg in ia  
Attn:  M r .  Lloyd Saunders  (1) 

Lea r - Sie gle  r , Inc or po ra te d 
Power  Equipment  Div is ion  
P.O. Box 6719 
Cleve land  1, Ohio 
Attn: M r .  Rober t  Saslaw (2 )  

The Bendix Corpora t ion  
Bendix S y s t e m s  Division 
AnnArbor,  Michigan 
Attn: K. A .  . M o r e  (1) 





Capacitance and Dissipation Factor Test Data 

An examph of the dissipation factor corrections applled to the bridge 
data is given here: 

Fron Table AI, capacitor No, IA, the dissipation factor as deter- 
mined fmm t b  bridge data a% 10 mccycfes is LIXY$~ 
measured by tbe c-Mr, tihe dissipation factor  at 10 kilo- 
cycles is 0975%. 

As 

By ratio of the bridge data of the dissipation f ac to r  for capacitor 
rnntiber 113 aad U, the corrected dissipation factor for capacitor 
1B at 10 kilocycles &s: 

through 3 in Table Al were 
A2, Therasdar9srefeITed 

mt 
to 

the plotted d t s  in Figtm 88, Also-test data for capacitor nu&bra l(1A. 
in Table AS azxi 8A %n Table A6 were mt imlnded in the plotted results in 
F%gtxms AI0 and 8312 respectively, The reader is safsrred to pages 4 and 5 
of this rapart, for Feasals of d s s i o n ,  
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Capacitance snd Diasipation Factor W e  Test Data 

T e s t  data conhimd in Table  B1 were obtained before and after a loo0 hour 
life test in 85% anfbient with 400 cpa voltage applied, 

Capacitors with 400 VIX: ram were energbed wjhh 325 volts peak Capacitors 
with 200 VDC rating were energisad with 212 volts peak, The 135 and l.57 volt 
Dc capacitor ratings were enepgiaed with 162 volts peak 

The 325 volt peak M t a t i o n  was lnaintained t o  prevent damage t o  the capacitors 
frcnn corcm8. 

An example of the method of obtaixbg correction factors for the dissipation 
factor is given: 

Bridge value of dlissipation factor for capacitor mmber 1B before 
life test is O,%& and is  equivahnt to the corrected DF$ of 0,132 
fram Table Al at 1 kilocycle, 

Mdge value of dissipation factor for capacitor &er lB after Ufs 
test is 0,326;%, The corrected Ill$ is obtained by: 
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